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A panel for attenuating noise includes a porous first skin , a 
second skin , and a core connected between the porous first 
skin and the second skin . The core includes a corrugated 
body and a stringer body . The corrugated body includes a 
plurality of corrugations configured from at least a plurality 
of baffles and a plurality of porous septums . Each of the 
corrugations includes a respective one of the baffles and a 
respective one of the porous septums . A first of the corru 
gations forms a first channel that extends laterally between 
and longitudinally along a first of the baffles and a first of the 
porous septums . The stringer body includes a plurality of 
sidewalls arranged longitudinally along the first channel . 
Each of the sidewalls is disposed within the first channel and 
configured to fluidly isolate longitudinally adjacent portions 
of the first channel from one another . 
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ACOUSTIC PANEL WITH SIDEWALL septums . Each of the septums is configured with a plurality 
STRINGERS of perforations . Each of the corrugations includes a respec 

tive one of the baffles and a respective one of the septums . 
BACKGROUND OF THE INVENTION A first of the corrugations is configured with a first channel 

5 that extends laterally between and longitudinally along a 
1 . Technical Field first of the baffles and a first of the septums . The stringer 
This disclosure relates generally to noise attenuation and body includes a plurality of sidewalls arranged longitudi 

more particularly , to an acoustic panel ( sometimes also nally along the first channel . Each of the sidewalls projects 
referred to as " an acoustic liner " ) for attenuating noise vertically into the first channel to a peak of the first of the 
generated by , for example , a gas turbine engine for an 10 corrugations . Each of the sidewalls extends laterally 
aircraft propulsion system . between the first of the baffles and the first of the septums . 

2 . Background Information The corrugated body may be configured from or other 
Acoustic panels may be used in various applications to wise include composite material . In addition or alternatively , 

attenuate noise . An acoustic panel , for example , may be the stringer body may be configured from or otherwise 
configured with a nacelle of an aircraft propulsion system to 15 include metal . 
attenuate noise generated by a gas turbine engine . Such an A second channel may extend laterally between and 
acoustic panel typically includes a honeycomb core con longitudinally along the first of the septums and a second of 
nected between a perforated face skin and a solid , non - the baffles . The core may further include a second stringer 
perforated back skin . The honeycomb core includes a plu - body that includes a plurality of second sidewalls arranged 
rality of resonating chambers . These resonating chambers 20 longitudinally along the second channel . Each of the second 
are tuned by selecting a desired chamber length and , thus , sidewalls may project vertically into the second channel to 
core thickness that corresponds to a specific target frequency a peak between the first of the septums and the second of the 
of noise to be attenuated . Increasing the core thickness , for baffles . Each of the second sidewalls may extend laterally 
example , will typically tune the resonating chambers for between the first of the septums and the second of the baffles . 
attenuating lower frequency noise . Conversely , decreasing 25 A second of the corrugations may form a second channel 
the core thickness will typically tune the resonating cham - that extends laterally between and longitudinally along a 
bers to attenuate higher frequency noise . second of the baffles and a second of the porous septums . 

Recent trends in aircraft engine design such as higher The core may further include a second stringer body that 
bypass ratios , larger fan diameters , slower rotating fans includes a plurality of second sidewalls arranged longitudi 
and / or fewer number of fan blades have resulted in those 30 nally along the second channel . Each of the second sidewalls 
aircraft engines generating relatively low frequency noise . may be disposed within the second channel and configured 
Relatively strict space constraints ( e . g . , loft envelope ) for to fluidly isolate longitudinally adjacent portions of the 
those engines , however , typically limit or prohibit increasing second channel from one another . 
the thickness of an acoustic panel to tune its resonating A second channel may extend laterally between and 
chambers for such relatively low frequency noise . There is 35 longitudinally along the first of the porous septums and a 
a need in the art therefore for an acoustic panel operable to second of the baffles . The core may further include a second 
attenuate relatively low frequency noise while utilizing the stringer body including a plurality of second sidewalls 
same or less space than previous acoustic panels . There is a arranged longitudinally along the second channel . Each of 
further need to provide a panel configuration capable of the second sidewalls may be disposed within the second 
reducing panel assembly time , complexity and cost . 40 channel and configured to fluidly isolate longitudinally 

adjacent portions of the second channel from one another . 
SUMMARY OF THE DISCLOSURE The first channel and the second channel may be on 

opposing sides of the corrugated body . 
According to an aspect of the present disclosure , a panel cavity may extend laterally between the first of the 

is provided for attenuating noise . This panel includes a 45 baffles and the second of the baffles and may be fluidly 
porous first skin , a second skin and a core connected coupled with perforations in the porous first skin . The first 
between the porous first skin and the second skin . The core of the porous septums may extend from the porous first skin 
includes a corrugated body and a stringer body . The corru - and the first of the baffles to the second skin and the first of 
gated body includes a plurality of corrugations configured the baffles , and divide the cavity into fluidly coupled first 
from at least a plurality of baffles and a plurality of porous 50 and second sub - cavities . The first sub - cavity may extend 
septums . Each of the corrugations includes a respective one longitudinally between a longitudinally adjacent pair of the 
of the baffles and a respective one of the porous septums . A sidewalls . The second sub - cavity may extend longitudinally 
first of the corrugations forms a first channel that extends between a longitudinally adjacent pair of the second side 
laterally between and longitudinally along a first of the walls . 
baffles and a first of the porous septums . The stringer body 55 A second of the corrugations may foil a second channel 
includes a plurality of sidewalls arranged longitudinally that extends laterally between and longitudinally along a 
along the first channel . Each of the sidewalls is disposed second of the baffles and a second of the porous septums . 
within the first channel and configured to fluidly isolate The stringer body may further include a plurality of second 
longitudinally adjacent portions of the first channel from one sidewalls arranged longitudinally along the second channel . 
another . 60 Each of the second sidewalls may be disposed within the 

According to another aspect of the present disclosure , second channel and configured to fluidly isolate longitudi 
another panel is provided for attenuating noise . This panel nally adjacent portions of the second channel from one 
includes a porous first skin , a second skin and a core another . 
connected between the first skin and the second skin . The first of the sidewalls may be configured as a single wall 
core includes a corrugated body and a stringer body . The 65 structure . 
corrugated body includes a plurality of corrugations config - first of the sidewalls may be configured as a multi - wall 
ured from at least a plurality of baffles and a plurality of structure . 
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The first of the sidewalls may include a pair of sidewall FIG . 15 is a sectional schematic illustration of a portion 
panels and a bridge that may extend longitudinally between of another acoustic panel . 
and connects the sidewall panels . Each of the sidewall 
panels may project into the first channel to the first of the DETAILED DESCRIPTION OF THE 
baffles and the first of the porous septums from the bridge . 5 INVENTION 

The stringer body may further include a tab that projects 
out from a first of the sidewalls and may be attached to the FIG . 1 is a partial , perspective block diagram illustration 
first of the baffles or the first of the porous septums . of a structural , acoustic panel 20 for attenuating noise . This 

Each of the sidewalls may extend laterally between the acoustic panel 20 may be configured to attenuate noise 
first of the baffles and the first of the porous septums . Each ach 10 generated by an aircraft propulsion system such as , for 

example , a turbofan propulsion system or a turbojet propul of the sidewalls may extend vertically to the porous first sion system . With such a configuration , the acoustic panel 20 skin . may be configured with a nacelle of the propulsion system . 
Each of the sidewalls may extend laterally between the The acoustic panel 20 , for example , may be configured as or 

first of the baffles and the first of the porous septums . Each 15 with an inner or outer barrel , a translating sleeve of a thrust 
of the sidewalls may extend vertically to the second skin . reverser , a blocker door , etc . Alternatively , the acoustic panel 

The stringer body may further include a plurality of 20 may be configured with another component / structure of 
bridges arranged at an interface between the first of the the aircraft such as its fuselage or a wing . Furthermore , the 
baffles and the first of the porous septums . Each of the acoustic panel 20 may be configured to also or alternatively 
bridges may extend longitudinally between and connect a 20 attenuate aircraft related noise other than that generated by 
respective longitudinally adjacent pair of the sidewalls . the propulsion system . The acoustic panel 20 of the present 

The stringer body may further include a base structure disclosure , however , may alternatively be configured for 
that interconnects the sidewalls together . Each of the side - non - aircraft applications . 
walls may project vertically into the first channel from the The acoustic panel 20 extends longitudinally along a 
base structure . 25 y - axis . The acoustic panel 20 extends laterally along an 

The stringer body may be formed from sheet metal . X - axis . The acoustic panel 20 extends vertically along a 
The stringer body may be configured from or otherwise Z - axis . The term " vertical " is used herein to describe a 

include polymer . depthwise panel direction and is not limited to a gravita 
The foregoing features and the operation of the invention tional up / down direction . Furthermore , for ease of illustra 

will become more apparent in light of the following descrip n . 30 tion , the x - y plane is shown as a generally flat plane . 
However , in other embodiments , the x - y plane and , thus , the tion and the accompanying drawings . acoustic panel 20 may be curved and / or follow an undulat 

BRIEF DESCRIPTION OF THE DRAWINGS ing geometry . For example , the x - y plane and , thus , the 
acoustic panel 20 may be arcuate , cylindrical or conical with 

35 or without radial undulations . Thus , the vertical direction FIG . 1 is a partial , perspective block diagram illustration may change at different locations along the x - y plane ; e . g . , of a structural , acoustic panel for attenuating noise . the vertical direction may be a radial direction for a cylin FIG . 2 is a sectional schematic illustration of a portion of drical , conical or spherical acoustic panel . the acoustic panel taken along line 2 - 2 in FIG . 3A . The acoustic panel 20 includes an acoustic porous top 
FIG . 3A is a perspective illustration of a portion of a 40 skin 22 ( e . g . , a perforated face skin ) , a solid , non - perforated 

cellular core for the acoustic panel . bottom skin 24 ( e . g . , a back skin ) and a cellular core 26 . 
FIG . 3B is a perspective illustration of a portion of Note , the terms “ top ” and “ bottom ” are used in this disclo 

another cellular core with two different configurations of sure to describe the relative position of an element or a 
stringers . portion of an element as viewed in the figures . The present 

FIG . 4 is a sectional schematic illustration of a portion of 45 disclosure , however , is not limited to any particular gravi 
the acoustic panel taken along the line 4 - 4 in FIG . 3A . tational orientation . 

FIG . 5 is a sectional schematic illustration of another Briefly , the cellular core 26 is disposed and extends 
portion of the acoustic panel taken along line 5 - 5 in FIG . 3A . vertically between the top skin 22 and the bottom skin 24 . 

FIG . 6 is a perspective illustration of a corrugated body . The cellular core 26 is also connected to the top skin 22 and 
FIG . 7 is another sectional schematic illustration of the 50 the bottom skin 24 . The cellular core 26 , for example , may 

portion of the acoustic panel of FIG . 4 . be welded , brazed , fused , adhered and / or otherwise bonded 
FIG . 8 is a perspective schematic illustration of a stringer to the top skin 22 and / or the bottom skin 24 . The cellular 

body . core 26 may also or alternatively be mechanically fastened 
FIG . 9A is a perspective illustration of another cellular to the top skin 22 and / or the bottom skin 24 . However , the 

core for the acoustic panel . 55 present disclosure is not limited to any particular manufac 
FIG . 9B is a perspective illustration of one of the stringer turing methods . 

bodies in FIG . 9A , The top skin 22 may be configured as a relatively thin 
FIG . 10 is a sectional schematic illustration of another sheet or layer of material that extends longitudinally and 

portion of the acoustic panel taken along line 5 - 5 in FIG . 3A . laterally along the x - y plane . This top skin 22 material may 
FIG . 11 is a perspective illustration of another stringer 60 include , but is not limited to , a metal , a polymer , a fiber 

body . reinforced composite ( e . g . , fiberglass composite , carbon 
FIG . 12 is a plan view illustration of a blank for fainting fiber composite , aramid fiber composite , etc . ) , or a combi 

the stringer body of FIG . 11 . nation thereof . Referring now to FIG . 2 , the top skin 22 has 
FIG . 13 is a perspective illustration of another stringer a vertical thickness , which extends vertically between 

body . 65 opposing first skin top and bottom surfaces 28 and 30 . The 
FIG . 14 is a plan view illustration of a blank for forming top skin 22 includes a plurality of perforations 32 ; e . g . , 

the stringer body of FIG . 13 . apertures such as through - holes . Each of these perforations 

nat 
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32 extends generally vertically through the top skin 22 material with one or more perforations 58 ; e . g . , apertures 
between its surfaces 28 and 30 . While the perforations 32 are such as through - holes . While these perforations 58 are 
described illustrated in FIG . 2 as through - holes , one or more described and illustrated in FIG . 4 as through - holes for ease 
of the perforations 32 may also or alternatively be formed by of description , one or more of the perforations 58 may also 
one or more interconnected pores in the top skin 22 material . 5 or alternatively be formed by one or more interconnected 

The bottom skin 24 may be configured as a relatively thin pores in the septum 53 material . Each of the top peak 
sheet or layer of solid , continuous and / or uninterrupted extensions 54 may be configured as a solid , continuous 
material that extends longitudinally and laterally along the and / or uninterrupted panel of core material . Each of the 
X - y plane ( see FIG . 1 ) . This bottom skin 24 material may bottom peak extensions 55 may be configured as a solid , 
include , but is not limited to , a metal , a polymer , a fiber 10 continuous and / or uninterrupted panel of core material . 
reinforced composite ( e . g . , fiberglass composite , carbon Each corrugation 48 includes a respective one of the 
fiber composite , aramid fiber composite , etc . ) , or a combi - baffles 52 , a respective one of the septums 53 , a respective 
nation thereof . The bottom skin 24 material may be the same one of the top peak extensions 54 and a respective one of the 
as or different than the top skin 22 material . The bottom skin bottom peak extensions 55 . Each of these corrugation por 
24 has a vertical thickness , which extends vertically between 15 tions 52 - 55 extends longitudinally along a longitudinal 
opposing second skin top and bottom surfaces 34 and 36 . length of the respective corrugation 48 as shown in FIG . 6 . 
This vertical thickness may be substantially equal to or Referring to FIG . 4 , the top peak extension 54 extends 
different ( e . g . , greater or less ) than the vertical thickness of laterally from a distal first end 60 to a second end 62 . The 
the top skin 22 . top peak extension 54 may also be attached ( e . g . , adhered 

Referring to FIG . 3A , the cellular core 26 extends longi - 20 and / or otherwise bonded to ) to the top skin 22 . The first end 
tudinally and laterally along the x - y plane . Referring again 60 may be connected to a top end 64 of a septum 53 in a 
to FIG . 2 , the cellular core 26 has a vertical thickness that laterally adjacent one of the corrugations 48 . The second end 
extends vertically between opposing core sides 38 and 40 62 is connected to a top end 66 of the baffle 52 . The baffle 
respectively abutted against the top skin 22 and the bottom 52 extends laterally and / or vertically ( e . g . , diagonally ) from 
skin 24 . The vertical thickness may be significantly greater 25 its top end 66 to a bottom end 68 , which is connected to a 
than the vertical thickness of the top skin 22 and / or the first end 70 of the bottom peak extension 55 . The bottom 
bottom skin 24 . The vertical thickness of the cellular core peak extension 55 extends laterally from its first end 70 to 
26 , for example , may be at least ten to forty times ( 10 - 40x ) , a second end 72 , which is connected to a bottom end 74 of 
or more , greater than the vertical thickness of the top skin 22 the septum 53 . The bottom peak extension 55 may also be 
and / or the vertical thickness of the bottom skin 24 ; however , 30 attached ( e . g . , adhered and / or otherwise bonded to ) to the 
the acoustic panel 20 of the present disclosure is not limited bottom skin 24 . The septum 53 extends laterally and / or 
to such an exemplary embodiment . vertically ( e . g . , diagonally ) from its bottom end 74 to its top 

Referring to FIGS . 3A , 4 and 5 , the cellular core 26 end 64 , which may be connected toe first end 60 of the top 
includes a corrugated body 42 , one or more top stringer peak extension 54 in a laterally adjacent one of the corru 
bodies 44 and one or more bottom stringer bodies 46 , where 35 gations 48 . 
the top stringer bodies 44 and the bottom stringer bodies 46 Referring to FIG . 6 , each corrugation 48 forms a top 
are arranged on opposing sides of the corrugated body 42 . channel 76 within the corrugated body 42 . This top channel 
More particularly , referring to FIGS . 4 and 5 , the top stringer 76 extends laterally between the baffle 52 and the septum 53 . 
bodies 44 are disposed vertically between the corrugated The top channel 76 extends vertically into the corrugated 
body 42 and the top skin 22 . The bottom stringer bodies 46 40 body 42 from the core side 38 to the bottom peak extension 
are disposed vertically between the corrugated body 42 and 55 . The top channel 76 also extends longitudinally along the 
the bottom skin 24 . Each of the bottom stringer bodies 46 is entire longitudinal length of the corrugation 48 . 
also aligned longitudinally with a respective one of the top Each laterally adjacent pair of the corrugations 48 also 
stringer bodies 44 as seen in FIG . 3A . form a bottom channel 78 within the corrugated body 42 . 

The corrugated body 42 of FIG . 4 includes a plurality of 45 The bottom channel 78 extends laterally between the septum 
corrugations 48 ; see also FIG . 6 . These corrugations 48 53 of a first of the adjacent corrugations 48 to the baffle 52 
along with the top stringer bodies 44 and the bottom stringer of a second of the adjacent corrugations 48 . The bottom 
bodies 46 are arranged together to configure the cellular core channel 78 extends vertically into the corrugated body 42 
26 as an open cavity structure ; e . g . , open cell structure . This from the core side 40 to the top peak extension 54 of the 
open cavity structure forms a plurality of cavities 50 ( see 50 second of the adjacent corrugations 48 . The bottom channel 
also FIG . 7 ) vertically between the top skin 22 and the 78 also extends longitudinally along the entire longitudinal 
bottom skin 24 . Each of these cavities 50 may be fluidly lengths of the adjacent corrugations 48 . The top channels 76 
coupled with one or more respective perforations 32 in the and the bottom channels 78 are positioned on opposing sides 
top skin 22 ( see FIG . 4 ) . of the corrugated body 42 . 

Referring to FIGS . 4 and 6 , the corrugations 48 are 55 Referring to FIG . 3A ( see also FIG . 3B ) , each of the top 
arranged in a laterally extending array . This arrangement stringer bodies 44 is arranged with a respective one of the 
provides the corrugated body 42 with an accordion wall top channels 76 and a respective one of the corrugations 48 . 
structure . More particularly , the corrugations 48 are config - Referring to FIGS . 3A and 5 , each top stringer body 44 
ured from at least a plurality of baffles 52 and a plurality of extends longitudinally along and within the respective top 
porous septums 53 ; e . g . , perforated septums . The corruga - 60 channel 76 . Each top stringer body 44 , for example , includes 
tions 48 of FIGS . 4 and 6 are also configured from a plurality a plurality of top sidewalls 80 arranged in a longitudinally 
of top peak extensions 54 and / or a plurality of bottom peak extending array . Each top stringer body 44 also include one 
extensions 55 ; however , in other embodiments , such exten or more top inter - sidewall bridges 82 ; see also FIG . 8 . 
sions 54 and / or 55 may be omitted Referring to FIGS . 3A , 5 and 8 , each of the top inter 

Each of the baffles 52 may be configured as a solid , 65 sidewall bridges 82 extends laterally between a respective 
continuous and / or uninterrupted panel of core material . Each longitudinally adjacent pair of the top sidewalls 80 . More 
of the septum 53 may be configured as a panel of core particularly , each inter - sidewall bridge 82 is connected to 
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bottom ends ( e . g . , peaks ) of the adjacent top sidewalls 80 . of the baffles 52 . Each of the cavities 50 extends vertically 
With this arrangement , each inter - sidewall bridge 82 extends between the top skin 22 and the bottom skin 24 . Each of the 
along and is adjacent to an interface ( e . g . , the bottom peak cavities 50 extends longitudinally between a laterally adja 
extension 55 ) between the baffle 52 and the septum 53 of a cent pair of the top sidewalls 80 ( see FIG . 5 ) and a laterally 
respective corrugation 48 . This inter - sidewall bridge 82 may 5 adjacent pair of the bottom sidewalls 86 ( see FIG . 10 ) . 
also be attached to ( e . g . , adhered and / or otherwise bonded Referring again to FIG . 7 , each septum 53 is disposed within 
to ) the bottom peak extension 55 . and divides a respective one of the cavities 50 into fluidly 

Referring to FIGS . 3A and 5 , each top sidewall 80 is coupled sub - cavities 50A and 50B ; see also FIGS . 5 and 10 . 
configured with a shape that substantially matches a cross - More particularly , the perforations 58 in the septum 53 
sectional shape of a respective one of the top channels 76 ; 10 fluidly couple the sub - cavities 50A and 50B together . The 
e . g . , see FIG . 4 . Each top sidewall 80 is disposed within a top sub - cavity 50A corresponds to the portion of a respective 
respective one of the top channels 76 and configured to one of the top channels 76 between the adjacent top side 
substantially fluidly isolate longitudinally adjacent portions walls 80 ; see also FIGS . 3A and 6 . The bottom sub - cavity 
of that top channel 76 from one another . More particularly , 50B corresponds to the portion of a respective one of the 
the top sidewall 80 extends laterally across the top channel 15 bottom channels 78 between the adjacent bottom sidewalls 
76 between the respective baffle 52 and the respective 86 ; see also FIGS . 3A and 6 . 
septum 53 . The top sidewall 80 extends vertically into the Each of the cavities 50 forms a resonance chamber . A 
top channel 76 to its bottom end and a respective top peak length of the resonance chamber extends diagonally between 
extension 54 . The top sidewall 80 may also be attached ( e . g . , the top skin 22 and the bottom skin 24 and through a 
adhered and / or otherwise bonded ) to one or more of the 20 respective one of the septums 53 . The length of the reso 
corrugated body portions 52 , 53 . This attachment may be a nance chamber therefore is longer than the vertical thickness 
direct attachment as shown in FIG . 3A , or through one or of the cellular core 26 . This enables noise attenuation of 
more intermediate members such as one or more of the relatively low frequency noise without increasing the verti 
flanges 84A and 84B as shown in FIG . 9A ( see also FIG . cal thickness of the core and , thus , a vertical thickness of the 
9B ) . The flanges 84A are attached to the respective baffle 52 . 25 acoustic panel 20 . For example , each resonance chamber 
The flanges 84B are attached to the respective septum 53 . may receive acoustic waves through the perforations 32 in 

Referring to FIG . 3A , each of the bottom stringer bodies the top skin 22 . The resonance chamber may reverse the 
46 is arranged with a respective one of the bottom channels phase of one or more frequencies of those sound waves 
78 and laterally between a respective laterally adjacent pair using known acoustic reflection principles and subsequently 
of the corrugations 48 . Referring to FIGS . 3A and 10 , each 30 direct the reverse phase sound waves out of the acoustic 
bottom stringer body 46 extends longitudinally along and panel 20 through the perforations 32 to destructively inter 
within the respective bottom channel 78 . Each bottom fere with other incoming acoustic waves . 
stringer body 46 , for example , includes a plurality of bottom The corrugated body 42 may be constructed from any 
sidewalls 86 arranged in a longitudinally extending array suitable material ( s ) . The corrugated body 42 , for example , 
Each bottom stringer body 46 also include one or more 35 may be constructed from a metal , a polymer , a fiber rein 
bottom inter - sidewall bridges 88 ; see also FIG . 8 . forced composite ( e . g . , fiberglass composite , carbon fiber 

Referring to FIGS . 3A , 8 and 10 , each of the bottom composite , aramid fiber composite , fiber reinforced plastic 
inter - sidewall bridges 88 extends laterally between a respec - ( FRP ) , metal matrix material , using continuous fibers , 
tive longitudinally adjacent pair of the bottom sidewalls 86 . chopped fiber , particulates infused ( e . g . , nano tubes , etc . ) , 
More particularly , each inter - sidewall bridge 88 is connected 40 paper such as that in a nomex core , etc . ) , or a combination 
to top ends ( e . g . , peaks ) of the adjacent bottom sidewalls 86 . thereof . The corrugated body 42 may be constructed from 
With this arrangement , each inter - sidewall bridge 88 extends the same material ( s ) as the top skin 22 and / or the bottom 
along and is adjacent to an interface ( e . g . , the top peak s kin 24 , or a different material or materials . 
extension 54 ) between the baffle 52 and the septum 53 of a The top stringer bodies 44 and the bottom stringer bodies 
respective corrugation 48 . This inter - sidewall bridge 88 may 45 46 may be constructed from any suitable material ( s ) . The 
also be attached to ( e . g . , adhered and / or otherwise bonded stringer body 44 , 46 , for example , may be constructed from 
to ) the top peak extension 54 . a metal ( e . g . , sheet metal ) , a polymer , a fiber reinforced 

Referring to FIGS . 3A and 10 , each bottom sidewall 86 is composite ( e . g . , fiberglass composite , carbon fiber compos 
configured with a shape that substantially matches a cross - ite , aramid fiber composite , fiber reinforced plastic ( FRP ) , 
sectional shape of a respective one of the bottom channels 50 metal matrix material , using continuous fibers , chopped 
78 ; e . g . , see FIG . 4 . Each bottom sidewall 86 is disposed fiber , particulates infused ( e . g . , nano tubes , etc . ) , paper such 
within a respective one of the bottom channels 78 and as that in a nomex core , etc . ) , or a combination thereof . One 
configured to substantially fluidly isolate longitudinally or more of the stringer bodies 44 , 46 may be constructed 
adjacent portions of that bottom channel 78 from one from the same material ( s ) as the corrugated body 42 , the top 
another . More particularly , the bottom sidewall 86 extends 55 skin 22 and / or the bottom skin 24 , or a different material or 
laterally across the bottom channel 78 between respective materials . For example , the corrugated body 42 may be 
baffle 52 and a respective septum 53 . The bottom sidewall 86 constructed from composite material whereas the stringer 
extends vertically into the bottom channel 78 to its top end bodies 44 , 46 may be constricted from the same type of 
and a respective bottom peak extension 55 . The bottom composite material , a different type of composite material , 
sidewall 86 may also be attached ( e . g . , adhered and / or 60 polymer material or metal ( e . g . , stamped and / or folded sheet 
otherwise bonded ) to one or more of the corrugated body metal ) . 
portions 52 and 53 . This attachment may be a direct attach In some embodiments , the stringer bodies 44 , 46 may be 
ment as shown in FIG . 3A , or through one or more inter - configured such that the sidewalls 80 , 86 are substantially 
mediate members such as one or more of the flanges , for perpendicular to the top skin 22 and / or the bottom skin 24 ; 
example , as described above . 65 e . g . , the sidewalls 80 , 86 may be substantially vertical . 

Referring to FIG . 7 , each of the cavities 50 extends However , in other embodiments , one or more of the stringer 
laterally between and is formed by a laterally adjacent pair bodies 44 , 46 may be configured such that the sidewalls 80 , 



etc . 
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86 are ( e . g . , acutely or obtusely ) angled relative to the top We claim : 
skin 22 and / or the bottom skin 24 . 1 . A panel for attenuating noise , comprising : 

In some embodiments , each sidewall 80 , 86 may have a a porous first skin ; 
single wall structure as shown in FIGS . 8 and 11 . In other a second skin ; and 
embodiments , each sidewall 80 , 86 may have a multi - wall 5 a core connected between the porous first skin and the 

second skin , the core including a corrugated body and ( e . g . , double wall ) structure as shown in FIG . 13 . Each a stringer body ; sidewall 80 , 86 of FIG . 13 , in particular , includes a pair of the corrugated body including a plurality of corrugations 
sidewall panels 90 and an intra - sidewall bridge 92 . This configured from at least a plurality of baffles and a 
intra - sidewall bridge 92 extends longitudinally between and plurality of porous septums , each of the corrugations 
connects the sidewall panels 90 together . The intra - sidewall including a respective one of the baffles and a respec 
bridge 92 may also be attached ( e . g . , adhered and / or other tive one of the porous septums , wherein a first of the 
wise bonded ) to a respective skin 22 , 24 ( not shown ) . corrugations forms a first channel that extends laterally 
However , in other embodiments , the intra - sidewall bridge between and longitudinally along a first of the baffles 
92 may be omitted and the sidewall panels 90 may be 15 . and a first of the porous septums ; and 

the stringer body including a plurality of sidewalls directly connected to each other . Referring again to FIG . 13 , arranged longitudinally along the first channel , each of 
each sidewall panel 90 extends vertically between the intra the sidewalls disposed within the first channel and sidewall bridge 92 and a respective one of the inter - sidewall configured to fluidly isolate longitudinally adjacent 
bridges 82 , 88 . This configuration enables the stringer body portions of the first channel from one another ; 
44 , 46 to be formed from a cut and folded piece of sheet 20 wherein a first of the sidewalls is configured as a multi 
metal . For example , a piece of sheet metal may be cut to wall structure . 
provide a blank 94 as shown in FIG . 14 . This blank 94 may 2 . The panel of claim 1 , wherein 
then be folded along the fold lines ( see dashed lines ) to a second of the corrugations forms a second channel that 
provide a stringer body as shown in FIG . 13 . However , such extends laterally between and longitudinally along a 
a stringer body configuration is not limited to such an 25 second of the baffles and a second of the porous 
exemplary sheet metal construction . For example , in other septums ; 
embodiment , the stringer body may be injection molded the core further includes a second stringer body including 
and / or otherwise formed using other molding techniques , a plurality of second sidewalls arranged longitudinally 

along the second channel ; and 
Each stringer body 44 , 46 may be solely mated with a 30 each of the second sidewalls is disposed within the second 

single one of the channels 76 , 78 as generally shown in FIG . channel and configured to fluidly isolate longitudinally 
3A . However , in other embodiments , a single stringer body adjacent portions of the second channel from one 
44 , 46 may be configured with a plurality of arrays of another . 
sidewalls 80 , 86 as shown in FIG . 11 . This enables a single 3 . The panel of claim 1 , wherein 
stringer body 44 , 46 to form one or more sub - cavities in a 35 a second channel extends laterally between and longitu 
plurality of the channels 76 , 78 . This configuration also dinally along the first of the porous septums and a 
enables the stringer body 44 , 46 to be formed from a cut and second of the baffles ; 
folded piece of sheet metal . For example , a piece of sheet the core further includes a second stringer body including 
metal may be cut to provide a blank 96 as shown in FIG . 12 . a plurality of second sidewalls arranged longitudinally 
This blank 96 may then be folded along the fold lines ( see 40 along the second channel ; and 
dashed lines ) to provide a stringer body as shown in FIG . 11 . each of the second sidewalls is disposed within the second 
However , such a stringer body configuration is not limited to channel and configured to fluidly isolate longitudinally 
such an exemplary sheet metal construction . With such a adjacent portions of the second channel from one 
stringer body configuration as shown in FIG . 11 , a base another . 
structure 98 of the stringer body 44 , 46 is designed to be 45 4 . The panel of claim 3 , wherein the first channel and the 
vertically between a respective skin 22 , 24 and the corru - second channel are on opposing sides of the corrugated 
gated body 42 , where the sidewalls 80 , 86 extend vertically body . 
into the channels 76 , 78 from the base structure 98 . 5 . The panel of claim 3 , wherein 

In some embodiments , both the baffles 52 and the septums a cavity extends laterally between the first of the baffles 
53 may be ( e . g . , acutely or obtusely ) angled relative to the 50 and the second of the baffles and is fluidly coupled with 
top skin 22 and / or the bottom skin 24 as shown in FIG . 4 . perforations in the porous first skin ; 
However , in other embodiments , the baffles 52 or the the first of the porous septums extending from the porous 
septums 53 may be substantially perpendicular to the top first skin and the first of the baffles to the second skin 
skin 22 and / or the bottom skin 24 ( e . g . , substantially verti and the first of the baffles , and dividing the cavity into 
cal ) as shown in FIG . 15 . 55 fluidly coupled first and second sub - cavities ; 

While various embodiments of the present invention have the first sub - cavity extends longitudinally between a lon 
been disclosed , it will be apparent to those of ordinary skill gitudinally adjacent pair of the sidewalls ; and 
in the art that many more embodiments and implementations the second sub - cavity extends longitudinally between a 
are possible within the scope of the invention . For example , longitudinally adjacent pair of the second sidewalls . 
the present invention as described herein includes several 606 . The panel of claim 1 , wherein 
aspects and embodiments that include particular features . a second of the corrugations forms a second channel that 
Although these features may be described individually , it is extends laterally between and longitudinally along a 
within the scope of the present invention that some or all of second of the baffles and a second of the porous 
these features may be combined with any one of the aspects septums ; 
and remain within the scope of the invention . Accordingly , 65 the stringer body further includes a plurality of second 
the present invention is not to be restricted except in light of sidewalls arranged longitudinally along the second 
the attached claims and their equivalents . channel ; and 
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each of the second sidewalls is disposed within the second between and longitudinally along a first of the baffles 
channel and configured to fluidly isolate longitudinally and a first of the porous septums ; and 
adjacent portions of the second channel from one the stringer body including a plurality of sidewalls 
another . arranged longitudinally along the first channel , each of 

7 . The panel of claim 1 , wherein the sidewalls disposed within the first channel and 
the first of the sidewalls includes a pair of sidewall panels configured to fluidly isolate longitudinally adjacent 

and a bridge that extends longitudinally between and portions of the first channel from one another , connects the sidewall panels ; and wherein the stringer body further includes a plurality of each of the sidewall panels projects into the first channel bridges arranged at an interface between the first of the to the first of the baffles and the first of the porous 10 baffles and the first of the porous septums ; and septums from the bridge . 
8 . A panel for attenuating noise , comprising : wherein each of the bridges extends longitudinally 
a porous first skin ; between and connects a respective longitudinally adja 
a second skin ; and cent pair of the sidewalls . 
a core connected between the porous first skin and the 15 12 . A panel for attenuating noise , comprising : 

second skin , the core including a corrugated body and a porous first skin ; 
a stringer body ; a second skin ; and 

the corrugated body including a plurality of corrugations a core connected between the porous first skin and the 
configured from at least a plurality of baffles and a second skin , the core including a corrugated body and 

a stringer body ; plurality of porous septums , each of the corrugations 20 
including a respective one of the baffles and a respec the corrugated body including a plurality of corrugations 
tive one of the porous septums , wherein a first of the configured from at least a plurality of baffles and a 
corrugations forms a first channel that extends laterally plurality of porous septums , each of the corrugations 

between and longitudinally along a first of the baffles including a respective one of the baffles and a respec 
and a first of the porous septums ; and 25 tive one of the porous septums , wherein a first of the 

the stringer body including a plurality of sidewalls corrugations forms a first channel that extends laterally 
arranged longitudinally along the first channel , each of between and longitudinally along a first of the baffles 
the sidewalls disposed within the first channel and and a first of the porous septums ; and 
configured to fluidly isolate longitudinally adjacent the stringer body including a plurality of sidewalls 
portions of the first channel from one another ; 30 arranged longitudinally along the first channel , each of 

wherein the stringer body further includes a tab that the sidewalls disposed within the first channel and 
projects out from a first of the sidewalls and is attached configured to fluidly isolate longitudinally adjacent 
to the first of the baffles or the first of the porous portions of the first channel from one another ; 
septums . wherein the stringer body further includes a base structure 

9 . The panel of claim 1 , wherein each of the sidewalls 35 that interconnects the sidewalls together ; and 
extends laterally between the first of the baffles and the first wherein each of the sidewalls projects vertically into the 

first channel from the base structure . of the porous septums and vertically to the porous first skin . 
10 . The panel of claim 1 , wherein each of the sidewalls 13 . The panel of claim 1 , wherein the stringer body is 

extends laterally between the first of the baffles and the first formed from sheet metal . 
of the porous septums and vertically to the second skin . 40 14 . The panel of claim 1 , wherein 

11 . A panel for attenuating noise , comprising : the corrugated structure comprises composite material ; 
and a porous first skin ; 

a second skin ; and the stringer body comprises metal . 

a core connected between the porous first skin and the 15 . The panel of claim 1 , wherein the stringer body 
second skin , the core including a corrugated body and 45 us comprises polymer . 
a stringer body ; 16 . The panel of claim 8 , wherein the first of the sidewalls 

the corrugated body including a plurality of corrugations ne is configured as a multi - wall structure . 
configured from at least a plurality of baffles and a 17 . The panel of claim 11 , wherein a first of the sidewalls 
plurality of porous septums , each of the corrugations is configured as a multi - wall structure . 
including a respective one of the baffles and a respec - 50 18 . The panel of claim 12 , wherein a first of the sidewalls 
tive one of the porous septums , wherein a first of the is configured as a multi - wall structure . 
corrugations forms a first channel that extends laterally 


